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The German word ‘Wende’, much 
loved by politicians of Angela 
Merkel’s party, describes a reversal, 
turn or U-turn, but it is unique in 
its optimistic connotations and 
therefore hardly translatable. 
Announcing a U-turn would suggest 
that you went in the wrong direction 
before, but Wende is associated 
with bigger things, like a reversal of 
fortune or the turn of the century. 
Hence, it suggests an uplifting, 
forward-moving change, and doesn’t 
necessarily draw attention to the 
wrong course you may have  
followed before. 
Merkel’s former boss Helmut 
Kohl used the word frequently, first 
for his election into power, then 
for the regime change in eastern 
Germany and the reunification. Now 
Merkel gets her own turning point 
and a chance to use the Wende 
rhetoric to make a U-turn look like 
something grand and forward-
moving. Only a few days after the 
Fukushima disaster, she announced 
the Energiewende, namely the 
accelerated switch to renewables 
and shutdown of Germany’s 17 
remaining nuclear power stations. 
Reversing the reversal
Only six months earlier, her 
conservative–liberal democrat 
coalition government had reversed 
a plan drawn up by Gerhard 
Schröder’s social democrat–green 
party coalition back in 2000, which 
would have seen the last nuclear 
reactor go offline in 2020. In its 
‘energy concept 2050’, the current 
government extended the running 
times of the ten more modern 
reactors beyond that date, with 
scheduled closure dates ranging 
from 2028 to 2035. The seven oldest 
reactors, which have been in service 
since 1980 or longer, would have 
stayed online until 2018 to 2020. 
Overall, the reactors would have 
gained an average of 12 years  
extra run time compared with the 
earlier plan. 
Merkel, who holds a doctorate 
in quantum chemistry, is the last 
person on the planet who could 
harbour irrational fears of nuclear 
reactors. She has always expressed 
confidence in the technology 
and attributed the Chernobyl 
disaster to a combination of 
inadequate equipment and operator 
incompetence. However, upon seeing 
that a nuclear disaster can hit one of 
the most technologically advanced 
nations, she changed her mind within 
24 hours. 
The earthquake and tsunami in 
Japan happened on Friday March 
11th. Over the following weekend, as 
the situation at the nuclear plant of 
Fukushima-Daiichi went from bad to 
worse, the government discussed 
the idea of a ‘moratorium’, effectively 
shelving the run-time extension and 
switching off the seven older reactors 
for at least three months. 
During the week when Japan 
struggled to limit the damage at 
Feature
Fukushima and Germany saw the 
Green Party winning its first ever 
state government in the traditional 
conservative stronghold of Baden-
Württemberg, home of car makers 
Porsche and Mercedes-Benz, former 
supporters of nuclear energy fell like 
a line of dominoes. Those who had 
been critical of last September’s 
plans from the start, like environment 
minister Norbert Röttgen, had their 
moment of triumph. In the week of 
the 25th anniversary of the Chernobyl 
disaster, Röttgen published a  
two-page essay in the news 
magazine Der Spiegel, asking to 
re-think safety, and concluding that 
“we must end the commercial use 
of nuclear energy, we must make 
our way to the age of renewable 
energies”.
Not to be outdone by her ministers 
or opponents, Merkel announced 
she may switch off the ten remaining 
nuclear plants even faster than 
Schröder’s government had planned. 
Just ten days after the earthquake, 
Der Spiegel reported that nobody 
in Germany believed that the 
seven older reactors that had been 
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Sunny outlook: Feed-in tariffs introduced by the red–green coalition in 2000 have made 
solar panels on private houses a common sight across Germany, but photovoltaics still only 
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switched off would ever produce 
electricity again. 
The key change in policy after 
Fukushima is that the ‘residual risk’ 
from external threats to reactors 
will no longer be tolerated or 
swept under the rug. Röttgen’s 
ministry is planning to gear up the 
safety requirements for reactors 
to address such risks, including 
plane crashes and terrorist 
attacks. Experts say the cost of 
all-encompassing safety measures 
would immediately make nuclear 
energy uneconomical. 
While a fast switch-off is clearly 
what voters want (with a majority of 
over 70% in recent polls), it is less 
clear whether the U-turn will save 
Merkel’s party from going down in 
upcoming elections. As the green 
triumph in Baden-Württemberg 
has shown, voters who care about 
green issues are likely to vote for 
the original rather than for the late 
arrival. After all, the Green Party was 
born out of the widespread protest 
against the construction of those 
nuclear plants in the 1970s. Merkel’s 
political fate may well depend on how 
efficiently her government can move 
ahead with setting up the additional 
renewable energy infrastructure 
required to make the exit strategy 
viable. 
Green future: Anti-nuclear protests and 
the Green Party both have had widespread 
support following the Fukushima events. 
(Photo: Getty Images.)Expanding the alternatives
As of 2010, Germany’s electricity 
mix included 18% renewables and 
22% nuclear, with the remaining 60% 
coming from fossil fuels. By 2030, 
this is likely to be closer to two thirds 
for renewables, and one third fossil 
fuels, according to a recent study.
The feed-in tariffs introduced by 
Schröder’s government in 2000 
have given the country thousands 
of solar installations on the roofs of 
private houses, and in rural areas 
even on barns and stables, but the 
contribution of photovoltaics to the 
total energy mix is still very low at 
2%. What has been lagging behind 
is the development of commercial 
wind farms, both onshore and 
offshore, and the construction of the 
infrastructure needed to pool and 
balance out the variable contributions 
made by weather-dependent energy 
sources like sunshine and wind. 
In both cases, developments 
have been slowed down by lengthy 
application procedures and a 
great deal of green and nimbyist 
resistance. When planning power 
cables through a densely populated 
country, it is self-evident that one 
has to cross areas inhabited either 
by people or by wildlife. In a bid to 
make the new energy policy work, 
the government is now considering to 
trace power cables alongside existing 
railway links. It may also change 
legislation to avoid lengthy battles 
over planning permissions. 
The improved energy infrastructure 
will also have to include additional 
facilities to store energy. A simple 
and cost-efficient way is to pump 
water uphill into a storage basin, from 
where it can be used for hydroelectric 
energy whenever needed. Building 
such facilities from scratch again 
hits the same kind of problems 
as the power lines, and there is 
only a limited number of existing 
hydroelectric barrages that can be 
adapted to the additional storage 
function. 
One way out of this dilemma is the 
planned high-voltage direct current 
grid in the North Sea linking Germany 
to the hydroelectric plants in Norway 
and the wind farms off the Scottish 
coast (see Curr. Biol. 19, R626–R627). 
A declaration to support this project 
was signed in December 2009 by 
Germany, the United Kingdom, 
France, Denmark, Sweden, the 
Netherlands, Belgium, Ireland and Luxembourg. It is part of the efforts 
to achieve the EU’s renewable energy 
targets for 2020. 
Another part of the renewables 
plan that needs urgent attention is 
the development of wind energy, 
both on land and offshore. Only 
7% of Germany’s electricity comes 
from wind generators. The plan 
is to increase that figure to 20% 
by 2020 without having to have a 
larger number of turbines in the 
landscapes. The extra power will 
come from more efficient generators, 
typically producing over 5 MW 
electricity, instead of 2 MW in the 
current turbine generation, and 
from a rapid expansion of offshore 
facilities. 
However, the offshore wind farms 
are also vulnerable to planning 
delays because of protests. 
Sunbathers at the beaches of the 
North Sea and the Baltic apparently 
must not be inconvenienced by 
the sight of a wind turbine, so the 
minimal distance from the shore 
is set at 30 km. This makes the 
development much more expensive 
than in UK wind farms, which are 
built much closer to the shores 
in shallower water. Experts hope, 
however, that the development of 
new floating turbine installations 
will improve the economics of wind 
parks further from the shore. 
On May 3rd, Merkel inaugurated 
Germany’s first commercial offshore 
wind farm, EnBW’s Baltic 1, which 
happens to be located off the 
shores of her constituency home in 
Mecklenburg Vorpommern. In her 
speech, Merkel emphasized that 
she wants to speed up the switch to 
renewable energies and away from 
nuclear. She said: “We will continue 
to need an energy mixture. What 
matters now is to drive the renewable 
energies forward in a thought-out 
way, without forgetting that we also 
need other types of energy for a 
transition period, even though, let 
me be clear about this, the exit from 
nuclear energy will be accelerated 
significantly. But these things have 
to fit together, that’s the task we are 
confronted with.”
The cost of alternative energies 
has also been thrown into the 
debate. Some industry CEOs have 
spoken out against the switch-off 
on the grounds that any increase 
in the cost of electricity from the 
necessary investment in alternatives 
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would make German industries 
less competitive. Others, however, 
most remarkably including former 
supporters of nuclear power on the 
conservative side of the political 
spectrum, have argued that this 
challenge is manageable, and that 
the requirement to make production 
more energy-efficient will also give 
German manufacturers an advantage 
internationally. 
A model for other countries?
Politicians and concerned citizens 
in other countries will observe 
Germany’s movements closely, 
as it is the first example of a high 
technology country turning its back 
on nuclear energy after using it for 
more than half a century. 
Around the world, many old and 
new users of nuclear reactors are 
sticking to their plans and policies, 
only adding a safety inspection here 
or there. At the EU level, the UK and 
France warned of any hasty decisions 
when Germany pressed for an  
EU-wide rethink. 
China, which has 13 nuclear 
reactors running and 28 being built, 
announced it would not change its 
plans, but ordered safety inspections 
and updates to the regulations in 
the light of the Fukushima accident. 
However, as nuclear security 
researcher Yun Zhou wrote in a 
report for the Harvard Kennedy 
School, awareness of nuclear risks 
is only beginning to emerge. “More 
and more people are just learning 
of China’s ambitious nuclear energy 
plan, which they did not pay much 
attention to before the Fukushima 
nuclear incident. Public concerns 
about nuclear safety could lead to 
questions about whether China can 
maintain sound nuclear safety culture 
and practices in light of China’s poor 
construction safety record,” Zhou 
concluded.
South Korea and India, each 
running around 20 nuclear plants and 
building additional ones, appear to 
be more worried, given their possible 
exposure to tsunamis. However, 
neither is seriously considering a 
change of policy. Similarly, Russia 
is sticking to its nuclear plants and 
hoping that other countries that have 
agreed to buy power stations from its 
company Rosatom will keep the faith 
in nuclear power as well. 
Some of the new members in the 
nuclear club, exposed as they are to natural and man-made disasters, 
would have good reasons to worry, 
though. An analysis carried out by 
Nature and Columbia University at 
New York revealed that more than 
200 nuclear power plants have more 
people living within a 30 km radius 
than Fukushima-Daiichi had. In 
Japan, 172,000 people living less 
than 30 km away from the stricken 
reactor had to be evacuated. The 
record holder is a plant in Karachi, 
Pakistan, where 8.2 million people 
would have to flee in similar 
circumstances. Two large nuclear 
plants in Taiwan are less than 30 km 
away from the capital Taipei, which 
means that each has around 5 million 
people living within this critical 
radius. 
So far, Switzerland is the closest 
to following the lead of its neighbour. 
The country currently produces 
more than half its electricity from 
hydroelectric generators, 40% 
from five nuclear plants, and small 
percentages from waste incineration, 
solar and wind power. In the wake of 
the Fukushima incident, the Swiss 
government has commissioned its 
environment ministry to explore a 
range of options, including phasing 
out nuclear power when the existing 
plants reach the end of their lifespan, 
and switching off nuclear plants 
even before their time runs out. The 
ministry’s report is due in June and 
will then be subject to parliamentary 
debate. 
As immediate measures, the Swiss 
government has frozen all three 
projects for new nuclear plants and 
ordered safety inspections for the 
existing ones. 
And what about Austria? In 1978, 
the country held a referendum 
deciding not to use nuclear power. 
Since then, it has become Europe’s 
leading producer of renewable 
energies, with 69% of its electricity 
produced from renewable sources, 
mostly hydroelectricity. If and when 
Germany and Switzerland switch off 
their reactors, Europe could end up 
with an enclave of German-speaking 
nuclear refuseniks on its map. 
Maybe it’s something to do with 
the German language. People in other 
countries just don’t have a word for 
‘Energiewende’.
Michael Gross is a science writer based at 
Oxford. He can be contacted via his web 
page at www.michaelgross.co.ukLymphoid tissue 
inducer cells 
David R. Withers
What are they? Lymphoid tissue 
inducer (LTi) cells are a hematopoietic 
cell type with critical roles in the 
immune system during both the 
embryonic and adult stages of 
development. Their distinguishing 
features are expression of RORgt 
and IL-7Ra in the absence of lineage 
markers (e.g. CD3, CD19, B220, 
CD11c, Gr-1). CD4 expression is 
something of a red herring (despite 
aiding identification), since both CD4+ 
and CD4– LTi cells exist in mice, whilst 
in humans they all appear to be CD4–. 
Constitutive expression of OX40L is 
another good marker for LTi cells in the 
adult (in mice and humans) (Figure 1).
Also known as... Although these cells 
were initially termed CD45+CD4+CD3– 
cells, on the basis of the expression 
of these surface markers, they 
were named LTi cells following the 
recognition of their key role in the 
development of lymph nodes and 
Peyer’s patches. Recently these cells 
have been included in the growing list 
of innate lymphoid cells (ILCs).
When did they first come to 
prominence? Although identified as 
one of the first cells to colonise the 
developing lymph node anlagen, the 
demonstration that these cells (and 
secondary lymphoid tissue) were 
dependent upon expression of the 
orphan transcription factor RORgt  
really brought LTi cells to the 
immunological foreground with RORg –/–  
mice providing an in vivo means of 
testing their function. The shared 
expression of RORgt by Th17  
cells also sparked interest in LTi  
cells.
When were they in their heyday? 
Now! Based on the almost monthly 
appearances of LTi cells in papers in 
top journals, it appears that a good 
proportion of the iceberg is within sight.
Not to be confused with... A host of 
recent papers have identified RORgt-
dependent cells that (to varying 
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